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+ ENTOMOLOGY HIGHLIGHTS <«

SIGNIFICANT FINDS

MEXICAN FRUIT FLY, Anastrepha ludens, - (A) - Four wild Mexican Fruit Flies were trapped
in San Diego County during the first part of this year. On January 5, Lewis Funk collected a
sexually mature male from a McPhail trap in a sapote tree in National City. Also on January
5, an unmated female with mature eggs was found in a McPhail trap in a tangerine tree by Tim
Breuninger in Chula Vista. Kent Ebsen collected a wild, sexually mature malein a McPhail trap
in a grapefruit tree in Spring Valley on January 9. And in El Cajon, Joy Murray-Roseberry
found a sexually immature, unmated female in a McPhail trap in an orange tree on March 1.
In response to these finds, the McPhail trap density has been increased to protocol levels for
new Mexican fruit fly finds.

ORIENTAL FRUIT FLY, Bactrocera dorsalis, -(A)- There was one Oriental fruit fly found in the
first part of 1996. Michael Dishman collected a presumed sexually mature male fly inaJackson
trap in a plum tree on May 23 in Norco, Riverside County.

SUCCULENT PIT SCALE, Asterolecanium stentae: -(QQ)- This scale insect was first noticed in
Los Angeles County in 1980, where it occurred on succulents and euphorbias in a hobbyist’s
garden. Later it was found in the same types of locations in Orange and San Diego Couties.
These first finds were all in hobbyist’s gardens or in nurseries. However, the scale has now
been found firmly established outside of these situations. On January 31, San Diego County
Entomologist David Kellum found heavy infestations of this species on Lantana in La Mesa,
San Diego County during a detection survey. The infested plants were associated with city
decorative plantings. According to David, the scale can be found in other locations nearby on
the same host.

AFRICANIZED HONEY BEE (AHB), Apis m. "Africanized,” -(A)- The following chart
represents Africanized honey bee finds for the first part of 1996:

County City Date Host Collector
Imperial Seely 02/05 tree Inay

Imperial El Centro 03/01 tree Inay/Estrada
Imperial El Centro 03/02 tree Weathersby
Imperial El Centro 03/02 tree Weathersby
Riverside Blythe 03/07 pipes at prison site Elms

Imperial Calipatria 03/11 tree Hodgkins/Palmera
Imperial Imperial 04/03 tree Inay

Riverside North Shore 04/15 box by a water pipe Lothrop

ERRATA: The ants, Pheidole fervens & P. meorens, listed in CPPDR 14 (5-6) were listed as "Q"
rated species and should have been listed as "C" rated species.
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NEW STATE RECORDS

A THRIPS, Scirtothrips sp.-(Q)- This thrips, new to science, to California and the United States,
was collected after the time frame of this issue of CPPDR. However, since there is indication
that it may be a serious threat to avocados, it will be discussed briefly here. The original
collection was made by a pest control advisor and by Mike Dimock, Ventura County Senior
Agricultural Inspector at Saticoy, Ventura County on June 24 and again on July 8. The thrips
was thought to be causing stunting of fruitand possibly a major drop of young fruit. The thrips
and its actual damage potential are currently being evaluated by personnel at the University
of California, Riverside and U.C. Extension.

The species is undescribed, and is close morphologically to S. aceri, native to California, and
to S. abditus, recently described from Costa Rica and Oaxaca, Mexico. Steve Nakahara, thrips
expert at the USDA Systematic Entomology Laboratory in Beltsville, Maryland, has studied
the new thrips very carefully and probably will descibe it in the near future. Steve has found
one specimen of a Scirtothrips intercepted in quarantine at San Diego from avocado leaves from
Qaxaca, Mexice in 1971, Except for one minor morphological difference, this one specimen is
identical to our new thrips. Considering the closeness of the morphology of the new thrips to
New World forms, and considering the closeness to the form from avocados in southern
Mexico, Steve believes that the species is probably native in that general area of Central
America, and is probably associated with the native avocados there.

The morphology of the species will not be covered here since it is new to science, except to say
that in the field it appears very similar in size to citrus thrips, S. citri, but has dark areas on the
thoraxand abdomen and therefore appears dusky, rather than bright lemon-yellow as does the
citrus thrips.

TWO SPOTTED LEAFHOPPER, Sophonia rufofascia -(QQ)- This leathopyer was collected
nearly simultaneously from several locations in southern California. The actual first collection
of established specimens for our records is a collection in a nurserv in Comurnierce, Los Angeles
County. The collection was made on April 1 by Michael Sium, a Los Angeles County
Agricultural Inspector. He found a sizable breeding population on common guava (P-idium).

This leafhopper first came to light when California quarantine inspe. tors began picking it up
on plant material arriving from the Hawaiian Islands. At that time it was identified at CDFA
as Pseudonirvana rufofascia, a species originally described from Cuizhou Province, China, by
Kuoh and Kuoh, 1976: Acta Entomologica Sinica 26(3): 316-325. In China it is known to feed
on Acacia, Citrus and Pterocarpus. Entomologists in Hawaii were unaware at that time that it
was established there, and only found it after California notitied them that is was being
collected from there. In March of this year, Bernarr Kumashiro, Entomologist with the Hawaii
Department of Agriculture, was visiting southern California on vacation. While at San Diego
County at the San Diego zoo, Bernarr noticed suspicious nymphal cast skins and notified us
that S. rufofascia might be established there. San Diego County Entomologist Dave Kellam was
notified and he and State Nursery Services Biologist Crispin Rendon went to the zoo where
they observed nvmphs and adults of this leafhopper on carrotwood {Cupaniopsis anacardioides)
and on orange jessamine (Murraya sp.).
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An earlier collection of this leafhopper was made in Santa Barbara County at a nursery, but
this infestation was considered a quarantine matter since thei})lants had come originally from
Hawaii. For more information see the citation in the EXCLUSION section on page 18.

There are some problems with the nomenclature associated with this species. Bernarr
Kumashiro has been trying to get confirmation of the original identification from specialists in
Asia, where the genus is represented by numerous species. It has been placed both in
Pseudonirvana and Sophonia and recently has been synonymized, possibly incorrectly, with
Nirvanaorientalis. Bernarr is still trying to resolve the synonymy issue and so we will continue
to use the name Sophonia rufofascia for the time being.

The leafhopper has a fairly wide host range in Hawaii, and it is becoming a serious problem
there, especially on some native endemic plants, particularly ferns. See the fact sheet and
illustrations of this leathopper produced by Los Angeles County Entomologist Rosser Garri-
son on pages 6-7.

A LEAFHOPPER, Empoasca species near guevarai -(QQ)- Orange County Entomologist Nick
Nisson collected this leafhopper from his backyard in Tustin, Orange County on April 2. This
is a new state and county record for this leafthopper. A large number of specimens were taken
alive from angel’s trumpet, Brugmansia candida, in the plant family Solanaceae.

The leathopper matches Empoasca guevarai morphologically according to illustrations in the
original species description [Agustin Gonzélez, 1955: Ann. Inst. Biol. Mexico. 16(1):211-221].
However, two paratype specimens were obtained on loan from the Mexican National Collec-
tion at Mexico City for comparison. These two paratypes were both different and neither
specimen matched the illustrations of E. guevarai. This problem needs to be resolved by
obtaining the actual type specimen at a later date.

This leathopper was described from specimens collected in 1954 from Phaseolus vulgaris at
Jaloxtoc, Morelos, Mexico. The species has apparently never been recollected and identified.
Its economic potential is unknown, however, its large populations on the host in Orange
County and its association with beans and tomato relatives indicates that it could cause severe
hopperburn injury on vegetable crops.

A PSYLLID, Heteropsylla species near flexuosa -(QQ)- This psyllid was collected in Brea, Orange
County on May 14, by Orange County Plant Pathologist Richard Tiffer. Adults and nymphs
were taken from Acacia smallii, This is a new State and County record. It was collected once
more within the county, by Nick Nissonin San Juan Capistrano. The subsequent collection was
also taken off of Acacia smallii. A sample of the specimens was sent to lan Hodkinson, a
specialist in the United Kingdom, for a determination of the species.

A ROOT MEALYBUG, Rhizoecus arabicus -(Q)- This soil inhabiting mealybug was collected
from the roots of orchids and African violets grown by a home owner and plant fancier it
Cupertino, Santa Clara County. The collections were made by Stan Maggi of the Agricuituzal
Commissioner's office. This is a new state and county record. The mealybug also occurs in
Florida, where it was collected in 1982 from a botanical garden in Sarasota. It is also known
from Colombia, South America and Costa Rica in Central America.

continued on page 8



L.OS ANGELES COUNTY

AGRICULTURAL COMMISSIONER'S OFFICE

New Agricultural Pest for Southern California

Two Spotted Leathopper (Sophonia rufofascia) (Fig. 1, 2)

Introduction: A resident, breeding
population of the Two Spotted leafhopper
(Sophonia rufofascia) was found for the first
time in the continental United States. Los
Angeles County Agricultural Inspector
— N Michael Sium is credited with finding larvae

Hesie e\ and adults breeding on 15 gallon potted guava
Fig. 1. Two-spoﬁed leafhopper (adutt) plants in a nursery in the City of Commerce
o =T crrrmrmEssrEs] on 1 April 1996, Inspector Sium reported
seemg 1(11 vae and adults feeding on the underside of the leaves.

On 11 April 1996, Los Angeles County Agricultural Entomologist Rosser Garrison, Supervisory
inspector Dan Papilli, and Michael Sium went to the collection site to see this species. They
observed it to be common; adults were flushed from the underside of ieaves of the host plant.
During times of sunshine, these insects were active and jumped at the slightest provocation.
Larvae were less evident, but their smaller size and green coloration probably caused them to
escape detection.

Like other leathoppers, this species may be expected to have deleterious effects on their host
plants due to the sucking activities by adults and larvae. Large populations might adversely
affect certain ornamental and fruit crops (see under Comments).

[dentification: The adult (Fig. 1) is approximately 5 mm long,
imarily licht orec o o ) o ‘
primarily light green or pale yellow, and has a bold black O mfel //\

‘sLt: i

Jongitudinal stripe down the center of its body. A black spot occurs
at the tip of the fore wing. A beautiful red or pink flush of varying
degrees borders the black dorsal stripe. Larvae(Fig. 2) are smaller,
all green, and have a pair of small black spots at the tail end of the
abdomen (hence the common name, Two Spotted leathopper). Both
adults and larvae are easily separated from any other species in cur
area by the combination of characters given above.

Life History: Nothing is recorded of the life history of this recently
described species, although its development will probably be similar
to other species of tropical leafthoppers. In the mild, year-round
climate in the Los Angeles area, this species will probably be found
to breed year-round.

Fig.2. Two-spcﬁfed
leafhopper (larva)

Comments: This leathopper was collected on Camellia and described from Guizhou, People's
Republic of China in 1983. ILarvae were beginning to be found on cut flower shipments to




California from Hawaii about ten years ago, although its specific identity was not yet known.
Once adults were collected, Ray Gill, Systematic Entomologist at the California Department of
Food and Agriculture in Sacramento was able to identify the species. Although rated "Q", there
is no literature on its biology or known host plants. Dr. Alexander Purcell, Entomologist at the
University of California, Berkeley has observed this newly introduced species in Hawaii. It has
rapidly spread throughout Hawaii and has an immense host range.. In recent e-mail
correspondence to Garrison, he states that the feeding activity of the leathopper is toxic to many
cultivated plants including guava. It is also threatening the survival of many Hawaiian native
plants some of which are important for watersheds and the survival of interdependant organisms.
Its impact in Southern California is unknown but it will probably spread throughout the coastal
areas of the southern California Counties. This species is almost certainly established and will
probably spread to other areas wherever its host plant(s) occur.

Prepared by Rosser W. Garrison, Entomologist, Los Angeles County Agricultural
Commissioner's Office, 3400 La Madera Ave., El Monte, CA 91732 & 818-575-5469. 1-96.




CPPDR January-May 1996 Page 8

continued from page 5

Besides the hosts listed above for California, it has also been collected from the following:
Coffea arabica, undetermined Poaceae, Allopectus cucullatus, Gasteranthus acropodus, G. atratus,
G dressleri, G. corallinus, G. maculatus, Monopyle grandiflora, M. paniculata and Nautilocalyx
punctatus.

A SNAIL, Xerotrichia conspurcata -(Q)- During an agricultural quarantine inspection of
imported, crated slate rock in San Pablo, Contra Costa County, the first recorded collection of
this snail was made by Richard Wion on January 23. This is a new state and county record.
After this find, a survey was conducted at and around this and other locations where the slate
was being shipped. As a result the following collections were made: in San Mateo County
Steve Olmsted collected a live adult of this snail on the slate on February 15 in Brisbane (a new
county record), in a landfill in Colma on February 26, and under lumber in So. San Francisco
on February 27; Tony Haro collected it in San Mateo on February 15 on dead branches of
Eucalyptus sp. (also a county record) and on February 28 from dead wood in a yard in Redwood
City; in Alameda County, Estep collected this species on chipped wood and on the ground at
a recycling yard in Hayward on February 20 (new county record); ; in Petaluma, Sonoma
County, Estep collected live adults on soil in a landscape materials yard on March 8 (new
county record); and also in Conira Costa county, Steve Olmstead found the snail under
cardboard at the Richmond Terminal, R3, in Richmond on March 6 and also collected it in
Dublin under cardboard at a building supply on March 12.

The following information on the snail was compiled by USDA personnel:

TAXONOMY:

Phylum: Mollusca

Class: Gastropoda

Subclass: Pulmonata

Order: Stylommatophora

Family: Helicidae

Subfamily: Helicellinae

Full Name: Xerotricha (Helicella) conspurcata (Draparnaud, 1801)
Synonyms: Helicella conspurcata

US DETECTION DATA AND/OR DISTRIBUTION MAP:

Initial Detection in US:

Location: San Pablo, CA (Contra Costa County)

Date: 23 Jan 96 (perhaps earlier)

Host: (No host specified; moved from yard of importer to adjacent field)
Collector: Richard Wion, CA Department of Food and Agriculture
Identifier: Division of Plant Industry

CA Department of Food and Agriculture
Sacramento, CA
Iden. Date: 1996 (by CA Department of Food and Agriculture)
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QUARANTINES:

In the course of a single year, July, 1968 to June, 1969, Helicella conspurcata was among the snails
intercepted in cargo (Godan, 1983). Godan (1983; pg 282) included Helicella sp. in a list of
quarantine snails of special importance.

According to Dundee (1974), several species of Helicella have been introduced into Eastern
North America: Helicella caperata, Helicella elegans, and Helicella striata.

This snail appears, as Helicella conspurcata, in a 1960 listing of snails and slugs of quarantine
significance to the United States (Agricultural Research Service, 1960).

LIFE HISTORY:

Egg Stage: After mating, snails lay eggs, usually in clutches in small holes in the soil, or in
cracksinrotting wood, or under logs and stones. The number of eggs in a clutch varies greatly,
often 20-50 in larger species, but sometimes 100 or more. The rate of development depends on
temperature, but most eggs hatch within 6 weeks. More than one clutchmay be laid in a season
(Kerney & Cameron, 1979).

Pre-adult Stage: Newly hatched young are like very miniature adults. Their development is
direct, without metamorphosis or molting. The young grow by adding material to the leading
edge of the shell, adding more whorls as they grow. Most species reach maturity ina year. The
pre-adults are covered with fine, slightly curved hairs, usually worn off in adults (Kerney &
Cameron, 1979)

Adult Stage: Gastropods are hermaphrodites. In the pulmonates, the spermatozoa mature
before the egg cells. In the first phase, the gonad in not developed. In the second phase, the
gonad produces spermatozoa. In this phase, spermatozoa is transferred to the seminal
receptacle of another snail. In the third phase, the gonad releases eggs. Most pest gastropods
are autosterile (Godan, 1983; pg 346). In small species, most adults die soon after breeding, so
that the life-span is little more than a year. Some may survive a second season (Kerney &
Cameron, 1979).

Description: 3-5 x 5-8 mm.. Shell de-
pressed above, convex below, with a
low conical spine of 5-6 whorls with
moderate sutures, slightly shouldered
atthe periphery. Umbilicussmalland
circular. Mouth oval, lacking internal
rib. Shell opaque brown, sometinies
whitish, flecked with white, and some-
times with faint darker spiral bands.
Transverseribbing marked and slightly
irregular. Immatures are hairy.

a. ventral view b. lateral view

Fig. 1. Xerotricia conspurcata. Illustration taken from Kerney &
Cameron, 1979; A Field Guide to the Land Snails of Britainand
North-west Europe, William Collins Sons & Co., Ltd., 288 pp.
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“"HOSTS”:

Specimens were collected in a shipment of rosemary (Rosmarinus officinalis) seed (Roth &
Kennedy, 1973).

DISTRIBUTION:

Europe: W. Mediterranean (Kerney & Cameron, 1979)
Greece (Frank, 1983), possibly Cyprus (Gittenberger, 1991)
Found in Mediterranean Region of France, not northern France.
Africa: (?)
N. Amer.: U.S.A. (Introduced: CA)

DAMAGE WHERE ESTABLISHED:

Byas (1972) considered this species to be “injurious” but gave no information on damage.
Kerney and Cameron (1979) state that this is “a common Mediterranean species.”

PERTINENT POINTS/PREDICTED CONSEQUENCES:
Te (1976) considers the Family Helicidae to have generally a Western Palaearctic distribution.

Of the 16 species in the Subfamily Helicellinae, most are typically found in dry, open habitats
such as dunes, open grassland, and rocky hillsides. However, two species, Helicella conspurcata
and H. apicina, live in damper and shadier habitats. Helicella conspurcata is found under stones
and on trees and logs, in relatively shady places (Kerney & Cameron, 1979).

Other species in the Genus Helicella are pests. For example, Van Dinther (1973) lists Helicella
candidans as a commonly reported pest species. Byas lists a number of felicella species as
“injurious.”

REFERENCES:

Agricultural Research Service. 1960. Some Snails and Slugs of Quarantine Significance to the
United States. ARS 82-1. Reproduced October 1, 1967 by the Naval Medical Field Research
Laboratory, Camp Lejeune, North Carolina.

Burch, J. 1962. How to Know the Eastern Land Snails. Wm. C. Brown Company, Publishers, 135
Locust Street, Dubuque, IA.

Byas, W. 1972. Mollusks Intercepted by the Plant Quarantine Division. Verified by Mr. W.]. Byas
of the U.S. National Museum.

Dundee, D. 1974. Catalog of introduced molluscs of eastern North America (north of Mexico).
Sterkiana 55:1-37.
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Frank, C. 1983. Molluscan fauna of eastern Mediterranean countries: 1. Report on a gastropod
harvest from Greece, Macedonia, and Thrace in the summer of 1981. Mafakol. Abh.9(1):69-80.

Gittenberger, E. 1991. On Cyprian Helicellinae (Mollusca: Gastropoda: Pulmonata: Helicidae)
Making a new start. Zoologische Mededelingen (Leiden) 65:99-128.

Godan, D. 1983. Pest Slugs and Snails: Biology and Control. Springer-Verlang, New York City,
NY.

Kerney, M. and Cameron, R. 1979. A Field Guide to the Land Snails of Britain and North-west
Europe. Collins, St. James'’s Place, London, England.

Parrella, M., Robb, K. and Morishita, P. 1985. Snails and slugs in ornamentals. California
Agriculture January-February, 1985.

Pilsbry, H. 1939. Land Mollusca of North America (North of Mexico). Monograph No. 3.; Vol.
1(1):1-573. The academy of Natural Sciences of Philadelphia.

Roth, H. and Kennedy, J. 1973. Helicella snails infesting rosemary seeds: methyl bromide and
other fumigants for quarantine control. |. Econ. Ent. 66:935-936.

Te, G. 1976. A summary of pulmonate distribution information contained in Zilch’s 1959-1960
monograph: Gastropoda, Teil 2, Euthyneura. Malacological Review 9:39-53.

Valledor de Lozoya, A. 1979. Noteas malacologicas sobre la Sierra de San Vincente y Valle del
Tietar. Boletin R. Soc. Esp. Hist. Nat. (Biol.) 77:151-156.

Van Dinther, J. 1973. Mollusks and their control. World Crops 25(6):282-286.
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A SNAIL, Polygyridae sp. -(Q)- Snail samples found during a blitz of a slate-importing firm
in the Bay Area were found to be “Q” rated, possibly Polygyridae (PDR# 1059527 dated 10/
31/95). The crates containing these snails were due to be fumigated on 11/28/95. They were
unable to be fumigated due to their proximity to a produce market.

On Monday, November 27th, while the crates were being moved to a site on the property
suitable for fumigation, it was found that a large number of these snails, several hundred, exist
not only under the pallets being moved but also on the two adjacent rows as well as ten feet
into the field behind the company yard and behind the produce market adjacent to the

property.
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NEW COUNTY RECORDS

AUSTRALIAN GUM TREE WEEVIL, Gonipterus scutellatus -(Q)- Rosser Garrison, Los
Angeles County Entomologist, collected adults of this species on Eucalyptus globulus inMalibu,
Los Angeles County, which s a first for this county. This weevil was found during a detection

survey on January 18. The species was first detected in North America in Ventura County in
March of 1994. See CPPDR 13(1-2):4-7.

HARPER SCALE, Neopinnaspis harperi -(B)- This scale was collected in Fountain Valley,
Orange County, for the first time on May 1, making it a new county record. P. Valenzuela
found live and dead adults on Quercus ilex during a routine detection survey. The identifica-
tion was determined by Nick Nisson and confirmed at the PPDC in Sacramento. This species
was first detected in California at Montecito, Santa Barbara County in 1949. At that time the
species was unknown to science and was described by Howard McKenzie in that year. The
species was named for Bob Harper, chief of the Bureau of Entomology at that time.

The scale has only been recollected once since the original find. Joe Karl, of the Santa Barbara
County Agricultural Commisioner’s Office, collected it near the Santa Barbara Museum of
Natural History in 1979. The Orange County find is a considerable range extension. The scale
may be more widespread than previously thought, because it is very small and blends in so
well with the host bark that it is easily overlooked.

A TREEHOPPER, Idioderma sp. -(Q)- This treehopper has been found for the first time in
Riverside, Riverside County. Adults of this species were collected from leaves of fan patm,
Washingtonia sp. by Eldon Reeves at the county administrative center in Riverside, during a
detection survey on September 25. This species was first detected in California in San
Bernardino in 1988, where it was causing honeydew problems at a hotel parking lot. It was
feeding on the flower spaths of Mexican fan palm, Washingtonia robusta. The Riverside County
infestation was on small, immature trees and the exact species of Washingtonia is unknown at
this time. This treehopper is an undescribed species, possibly native to Mexico, where the fan
palmisnative. For moreinformation on the original California find see CPPDR, 1988: 7{1-4):16.

ASH PSYLLID, Psyllopsis fraxinicola -(C)- Adults and nymphs of this psyllid were collected on
raywood ash by Michael Stewart, Supervising Agricultural Biologist, in Biggs, Butte County
on May 14, and by Jim Xerogeanes, Agricultural Inspector, alsc- on raywood ash at Talmage,
Mendocino County, on May 23. For more information on the ash psyllid, please see CPPDR
6(1-2): 9-10.

HAIRY MAGGOT BLOWFLY, Chrysomya rufifacies -(Q}- (Norm Smith, Fresno County Ento-
mologist, found adults, larvae and pupae of this species on a dead rabbit in Sanger, Fresno
County. The collection is a new county record and was made on December 1, during a
residential detection survey. It was previously known from Los Angeles, Orange and San
Diego Counties. For more information on the hairy maggot blowfly, refer to the citation in
CPPDR 7(1-4): 13-14.
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PERSEA MITE, Oligonychus perseae: -(Q)- This mite was collected for the first time in San Luis
Obispo County on January 10. Mary Bianchi, with U.C. Cooperative Extension, found adults
on. leaves of Persea americana during a survey of an orchard in San Luis Obispo. This
troublesome pest species was first detected in San Diego County in 1992. Since that time it has
become generally distributed and troublesome in San Diego, Orange, Los Angeles, Ventura
and Santa Barbara counties. For more information

TWO SPOTTED LEAFHOPPER, Sophonia rufofascia -(Q)- Please see citation under new state
records on page 4 of this issue.

A LEAFHOPPER, Empoasca guevarai -(Q)- Please see citation under new state records on page
5 of this issue.

A PSYLLID, Heteropsylla sp. near flexusoa -(QQ)- Please see citation under new state records on
page 5 of this issue.

A SNAIL, Xerotrichia conspurcata -(Q)- Please see citation under new state records on page 8 of
this issue.

EXCLUSION

The following “A”, “B”, & “Q” rated insects and those at the top of page 18 have been found
infesting nursery stock or in other quarantine situations in California during the last part of
1995 and the first part of 1996. The pest listed on pages 14-17 were intercepted in quarantine.

GREEN SHIELD SCALE, Pulvinaria psidii, -(A)- This scale was found on three occasions in
two nurseries in Los Angeles Cotinty. The first in Rosemead by Dan Papilli on October 24 and
the second and third in Monterey Park by Dan Papilli and Mike Sium, respectively, both on
October 31. The finds of these adult scales were made on several hosts including: Ficus sp.,
Schinus sp.and Ficus benjamina. James Wynn collected adults, nymphs, and egg masses of this
same species on Citrus sinensis in a nursery in Brea, Orange County on February 15.

HERCULEANA SCALE, Clavaspis herculeana, -(A)- Lorenzo Fernandez found this adult scale
on Ficus benjamina at a nursery in Costa Mesa, Orange County on January 22.

MAGNOLIA WHITE SCALE, Pseudaulacaspis cockerelli, -(A)- Mohammad Marashi collected
live adult specimens of this species on Strelitzia sp. in a nursery in Gardena, Los Angeles
County. The collection was made on February 1. On February 5, Suzanne Squires also found
adults of this species in a nursery in Santa Barbara, Santa Barbara County on Phoenix roebelenii.

PYRIFORM SCALE, Protopulvinaria pyriformis, -(B)- This species was collected off of Lauriis
nobilis in a nursery in Linden, San Joaquin County by Art Moretto. The collection was made
on February 7.
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McKENZIE MEALYBUG, Dysmicoccus mackenziei, -(Q)- Dead adults of this mealybug were
collected from a shipment of Tillandsia caput to a nursery in Coursegold, Madera County on
April 5 by Bruce Rohn. This mealybug is commonly encountered on imported tillandsias.

TWO SPOTTED LEAFHOPPER, Sophonia rufofascia, -(Q)- Live adults, nymphs, and eggs of
this leafhopper were found by Suzanne Squires on February 29, in Carpinteria, Santa Barbara
County. The infested host, Phoenix roebelenii, was treated at the nursery. The plants had
originated in Hawaii and this species is frequently received on plant material from there. This
leafhopper now appears to be established in the state, see citation under New State Records.

COFFEE BEAN WEEVIL, Araecerus fasciculatus -(Q)- This weevil species has been found for
the first time in Los Angeles County, on October 3. Cardenas collected a single live adult in
Los Angeles on Prunus persica. Since the collection was a single find, it is not known whether
this insect is actually established here, therefore the find is being considered an Exclusion
incident for the time being.

BORDER STATIONS

The following interceptions were made at border stations during the latter part of 1995 and the
first few months of 1996. '

UNDESCRIBED WEEVIL - On September 16, 1995, at the Blythe border station, Steve
Klingenmeier intercepted a fruit native to Mexico called papache, Randia echinocarpa, from a
licensed Mexican auto onits way to Los Angeles. Severallive adult weevils from the subfamily
Zygopinae were found when the fruit was cut open. This is not only an undescribed species,
but possibly also an undescribed genus.

ZEBRA MUSSEL, Dreissena polymorpha - On February 3, adults of this species were found by
Bill Gresick, at Vidal, on the hull of a boat on its way to Cupertino, making it the seventh
confirmed zebra muscle interception at border stations. The eighth was found in Yermo, on
the drive shaft of a boat, on April 5, by Alex Mesa. The boat was on its way to Ventura. Both
of these boats were returning from trips to Lake Michigan.

CITRUS PEEL MINER, Marmarasp.- Anunusually large number of larvae of this specieshave
been collected at the border stations between December, 1995 and May, 1996. A total of 718
interception were made. The hosts of homegrown and commerically grown fruit included
- grapefruit, oranges, lemons, tangerines, and tangelos. These fruits had various origins
including: Arizona, California, Colorado, Florida, Montana, Nevada, New Mexico, Oregon,
Texas, Utah, Washington, as well as Canada and Mexico.

GRACILLARIID MOTH, probably Marmara sp. - Steve Klingenmeier found larvae of this
species tunneling under the skins of uncertified mangoes in a commercial shipment from
Nicaragua. The interception was made on March 20, at the Blythe border station. This is the
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same genus but a different species than the miner that attacks citrus fruit. This is the first
recorded collection of this species at a California border station.

ANIMAL PESTS - In December, 1995 the following significant interceptions of animal pests
and the number of times they were collected were as follows: ferret (27), gerbil (4), hawk (1),
hedgehog (3), and monk parakeet (7).

The followinglists the rated pests found at the border stations for the month of December, 1995.
This is an amazing array of pest species considering the time of year, and indicates the level of
risk agricultural pests being transported into California from other states presents.

Acyrthosiphon sp.

(aphid)
Aligia sp.

(leafthopper)
Anthonomus grandis

(boll weevil)
Aonidiella orientalis

(Oriental scale)
Apterona helix

(garden bagworm)
Araecerus fasciculatus -

(coffee bean weevil)
Arctiidiae

(woollybears)
Unaspis yanonensis

(arrowhead scale)
Aspidiotus destructor

(coconut scale)
Gypsophila paniculata

(Baby's breath)
Camponotus abdom. floridanus

(Florida carpenter ant)
Camponotus sp.

(a carpenter ant)
Ceratitus capitata

(Mediterranean fruit fly)
Curculio caryae

(pecan weevil)
Curculio sp.

(a weevil)

Cydia sp.

(a fruit worm)
Centarea diffusa

(diffuse knapweed)
Cuscuta sp.

(dodder)
Empoasca sp.

(leafhopper)
Euxoa sp.

(cutworm)
Fulgoroidea

(planthopper nymphs)
Genaparlatoria pseudaspidiots

(vanda orchid scale)
Cydia caryana

(hickery shuckworm)
Ischnaspis longirostris

(black thread scale)
Cardaria chalepensis

(lens-podded hoary cress)
Lepidosaphes sp.

(an armored scale)
Marmara sp.

(a citrus peel miner)
Meloidogyne sp.

(root-knot nematode)
Pectinophora gossypiella

(pink bollworm)
Pheidole sp.

(an ant)

Pomerinea
(a primitive ant)
Pseudaulacaspis cockerelli
(magnolia white scale)
Rhagoletis pomonella
(apple maggot)
Rhyacionia bouliana
(European pine shoot
moth)
Solenopsis invicta
(red imported fire ant)
Solenopsis sp.
(a fire ant)
Tapinoma wmelanocephalum
(black headed ant)
Tapinoma sp.
(an ant)
Technomyrmex albipes
(white footed ant)
Tetramorium sp.
(an ant)
Thysanofiorinia nephelii
(longan scale)
Solanum eleagnifolium
(White horsenettle)
Zygopinae
(a weevil)
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~ PLANT PATHOLOGY HIGHLIGHTS ~-

Karnal Bunt Project Summary for 1996

July 23, 1996

The California wheat harvest in an area suspected to be infested with karnal bunt has ended. Results from a five
month program of intensive survey for karnal bunt showed the disease was not widespread. The positive fields
represent less than 3% of the total acreage in the quarantine area (3,389 acres out of a total of 129,956).

The positive fields are located in two small areas. The majority of the fields (62) are in the Palo Verde Valley near
Blythe in Riverside County. Seven additional fields, totaling 41 acres, were discovered in the Bard /Winterhaven
area of Imperial County, on the Arizona border.

Backgreund

InMarch of this year, spores recoveredfrom eight California grain storage facilities were identified as being karnal
bunt. It was also discovered that several fields had been planted using contaminated seed from Arizona.

Karnal buntis a disease of wheat that may affect both the quality of the grain and the yield. Ithas no humanhealth
impacts but would have a major impact on our export markets. Fifty countries prohibit or regulate grain
contaminated with Karnal bunt.

California wheat was valued at $141 million in 1995. This year the wheat industry estimates that the value has
doubled due to crop shortages elsewhere in the U.S.

A quarantine was placed in April on all of Imperial and part of Riverside Counties. The quarantine area is
currently 6,000 square miles and encompasses 129, 856 acres of wheat. The purpose of a quarantine is to prevent
the spread of the disease to non-infected portions of the state.

Project Components

California wheat grown outside the quarantine area is not regulated in any way. Inside the quarantine area,
anyone who grows, handles, or transports wheat must sigr a compliance agreement that limits the movement of
wheat and associated equipment, trucks and rail cars unless proper safeguards are taken.

As part of the quarantine effort, every field inside the quarantine area has been tested for karnal bunt prior to
harvest. There are 2,326 fields. Of these, 69 tested positive for the disease.

Each remaining grain storage and handling facility in the quarantine area was tested to ensure that harvested
grain was stored in clean facilities. Over 300 samples taken from these facilities were negative.

As an additional safeguard, every rail car or truck carrying wheat that has tested negative in the field is tested
again before moving from the quarantine area. Of 1,471 rail cars tested, fourteen were positive for karnal bunt
(ten from Riverside and four from Imperial), less than .1% of the cars tested. Infected grain must remain in the
quarantine area.
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Wheat grown for seed in the quarantine area is subjected to an even more rigorous testing program. A single
sample from Imperial County out of 760 seed samples tested overall was positive for karnal bunt. This seed will
not be allowed to move from the quarantine area.

California is testing wheat from every wheat growing county (33 total) in the state as part of a national karnal bunt

National Survey

survey. Over 210 samples from 25 counties tested so far have been negative.

Although a single sample from the San Joaquin Valley did test positive, an investigation at the field locations
represented by the sample uncovered no infected fields. Over 479 samples taken from truckloads of wheat and
other sources in the suspect area were negative for karnal bunt. Field surveys are scheduled for the 1997 growing

season.

Current Quarantine Area
Acres of Wheat in
Quarantine Area

Number of Fields Sampled
(2,326 total fields)

Acreage of Fields Sampled
{129,956 total acres)

Number of Rail Cars Sampled
(1,471 total rail cars)

(decontamination in process)

PROJECT STATISTICS AT A GLANCE

positive
negative

positive
negative

positive
negative

Number of Facilities Comfirmed Positive

Imperial Co.
(approx. 4,175 sq. mi.)
114,514

7
1,989

41
114,473

4
1,349

Eastern Riverside Co.
(approx. 1,825 sq. ft.)
15,442

62
268

3,348
12,094

10
108
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The following pages represent a complete check list for the parasitic plants of California. This
includes mistletoe, dodder, and a number of other interesting and unusual plant forms. The
work was compiled by CDFA Plant Pathologist Tim Tidwell, as part of a strong personal
interest in the subject. This list will be in two parts; the last part will be published in the next
issue. This issue contains the introductory and preliminary information, along with the al-
phabetical listing by parasitic species. The listing in next issue will be alphabetically by host.
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PREFACE

In literature one occasionally finds the phanerogamic, or seed-bearing parasitic plants, referred to as
"parasitic weeds.” But this terminology sells them short. These plants are more than just weeds. The interactions
of these unique plant pathogens with their hosts are so intriguing that they command the interest of not only the
weed scientist, but also the plant pathologist, the taxonomist, the plant anatomist, and the plant physiologist.

Worldwide, more than 2,500 species of flowering plants are known to live as parasites on other plants.
Some of these parasites have chlorophyll and roots and are capable of producing their own food through
photosynthesis, but still depend on their hosts for certain minerals and some organic compounds. Others, such
as the leafy mistletoes, have chlorophyllin green leaves and stems, and therefore have the ability to manufacture
their own food from carbon dioxide and water, but have no true roots of theirown. Consequently, these parasites
must depend on their hosts for their supply of water and minerals. Still other phanerogamic parasites have little
or no chlorophyll, no roots, and are entirely dependent on their host.

The host ranges of phanerogamic parasites are relatively wide for some species, and relatively restricted
for others, In this index one will also find references to one parasitic plant parasitizing another, and occasionally
even areference to a parasitic plant actually parasitizing another plant of the same species {“autoparasitism”). In
a few instances, usually with herbarium material, known root parasites were “presumed” to be parasitic on a
particular host. This was based on the fact that when the plant material was collected, actual root-to-root
connections were not confirmed, but there were no other hosts nor parasites presentin the vicinity. Such records
are noted in this index by an asterisk.

This index is a collection of data for California. Information was compiled from various journals and
other publications, from diagnostic laboratory records, and from herbarium records. It makes neo attempt to
authenticate the records cited, but rather to merely report them, along with the source of the information. Itisnot
meant to be exhaustive, but rather representative, ot the phanerogamic parasites found in California.
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DWARF MISTLETOES
Arceuthobium spp.

Dwarf mistletoes are flowering plants that are parasitic on conifers. They occur in all parts of the world
where conifers grow, but are most prevalent and most damaging in western North Ame-ica, where some 28 of
the 32 known taxa may be found. Most species of dwarf mistletoes are confined to a specific host, or a relatively
restricted taxonomic group of hosts.

Dwarf mistletoes are considered “true parasites” in that they possess very little chlorophyll, and
consequently are dependent on their hosts for water, minerals, and food. Dwarf mistletoes damage their hosts
primarily by causing swelling and deformity of host branches, and excessive lateral bud and shoot formation (a
“witches broomn”). These brooms drain off vital nutrients otherwise uscd to grow productive wood and foliage.
They grow to substantial size and weight, and may cause branch failure, creating hazards in public areas such as
campgrounds. Heavy infection also predisposes trees to wind-throw and breakage, as well as to attack from
insects and plant pathogens. Infected trees may be severely stunted, resulting in height reductions of 50 to 80 %.
Dwarf mistletoe-infected trees may also be severely deformed, thus reducing timber quality by the excessive
knots, and the spongy, weak, swollen branches. Dwarf mistletoes are capable of killing young trees and saplings.

The foliage of dwarf mistletoes is inconspicuous. The leaves are somewhat scale-like, and are the same
color as the stem. Shoot length ranges from 1.5 cm to 10 cin, depending on the species.
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Dwarf mistletoe seeds are explosively “shot” from female plants for distances up to 20 meters. Needles
of neighboring trees intercept the sticky seeds in flight, where the seeds remain until rain water lubricates the
seeds enough to slide down to a branch. When seeds come in contact with relatively new branch tissue (usually
5 years old or less) of a susceptible host species, a germ tube grows along the bark until it meets a bud or leaf base.
The tissue flattens outon the bark surface and formsa “holdfast” structure, from which a wedge of mistletoe tissue
(a “haustorium”) penetrates the host branch, beginning the “infection.” This wedge of mistletoe tissue grows and
ramifies inside the bark of the host branch, then puts down “sinkers” into successive layers of host xylem.
Ultimately a complex ramifying system of haustorial strands is produced that consists of strands external and
parallel to the host cambium, as well as a system of sinkers which are oriented radially into the xylem and phloem
of the host. Frequently xylem to xylem connections develop between the host tree’s tracheids and the mistletoe’s
haustoria vessels. Aerial shoot formation takes place about 2-5 years following infection, and male or female
flower formation occurs about 1 to 5 years following aerial shoot formation. Fruits may take several months to
mature. Male shoots die after flowering, females die after releasing their mature seeds. When the shoots die and
drop off the infected branch, they leave a distinctive basal “cup” on the host bark. Eventually the old infection
sites deteriorate and usually become infected with decay fungi. '

Prevention is the best control of dwarf mistletoe. One way to accomplish this is by adequately mixing
tree species when initially planting a site, rather than planting a “mono-culture,” i.e. large concentrations of a
single host species. When feasible, in areas in which a particular species of dwarf mistletoe is known to be a
problem, include conifer species among the newly planted seedlings which are not hosts of that species of dwarf
mistletoe. To eliminate or reduce the incidence of a dwarf mistletoe species on a given site, infected host trees are
sometimes intentionally killed to prevent the mistletoe from completing its life cycle. This halts the production
and dissemination of berries and seeds. The most economical means of inoculum reduction is to simply remove
infected trees when an area is logged or thinned.
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LEAFY MISTLETOES
Phoradendron spp.
Viscum album

California is home to several species of the leafy mistletoe genus Phoradendron, as well as the European
leafy mistletoe, Viscum album. Some species of Phoradendron (which means “tree-thief”) attack many tree species,
and some are only known to attack hosts within a single genus. Phoradendron is known only in the Western
Hemisphere, with the area of greatest diversity in the tropics. Seven species commonly occur in California,
parasitizing both broadleaf trees and some conifers. Viscum album, the common leafy mistletoe of Europe, was
intentionally introduced into California by horticulturist Luther Burbank about 1900. After 75 years of
establishmentin thestate, ithad spread fromits original site toabouta 16 squaremile area, the major concentration
of the infected trees occurring within about a mile of the original site of Burbank’s experimental farm. Burbank
originally had inoculated apple trees using seeds, and 75 years later the parasite was found on twenty additional
California hosts.

Leafy mistletoes are “hemi-parasites,” i.e. they are dependent on their hosts primarily tor water and
minerals, but manufacture their own food via photosynthesis using the chlorophyll in their green leaves.
However, even in the absence of the green aerial portions of the mistletoe plant, the parasite can live in a host
branch for many years. Trees heavily parasitized by leafy mistletoes are weakened, reduced in growth rate, and
disfigured, but seldom are killed by the mistletoe alone. The most significant damage is probably done by
predisposing weakened trees to damage from other pests or from adverse conditions such as drought stress. The
parasite stimulates the growth of abnormal and excessive branching (“brooming”) and causes branch swellings
which eventually become sites for decay organisms. In addition to simply reducing timber quality, weakened
branches are prone to damage from wind breakage. Besides being forest pests, leafy mistletoes also have the
potential to become significant agricultural pests in orchards.

Leafy mistletoes are primarily spread by birds which feed on the berries, then excrete the seeds while
perched in a host tree. The seeds have a sticky coating which helps them stick to branches on which they fall. The
mistletoe seed germinates on a tree branch, forms an attachment disc on the bark, then a haustoriai strand grows
from the disc into the branch through a lenticel or axillary bud. The haustorial strand enlarges and branches to
form the parasitic haustorial system that includes radial “sinkers” which invade the host tree’s phloem tissue. The
sinkers invade the rays and advance radially with the host cambium each year, and the haustoria also extend
parallel to the branch. Once the mistletoe has a well-established haustorial “root system” in the host branch, ¢ erial
shoots of the mistletoe develop. Several years are necessary after the initial infection to produce a seed- bearing
mistletoe plant. Mistletoe tends to be a more serious problem in larger, older trees than in smaller trees, possibly
due to a preference on the part of birds for larger or taller trees. If birds spend a lot of time feeding on mistletoe
berries in a particular tree, the mistletoe plant population can increase dramatically in that tree!

Several approaches can be taken to control leafy mistletoe. Pruning the host branch well below the point
of inistletoe attachment will insure removal of the entire haustorial system from whicin another mistletoe plant
could regrow. Inaddition, arborists continue to explore the efficacy of tree wraps, herbicides, and tree paints to
control leafy mistletoe. And while it is true that merely removing the aerial shoots from an infected branch will
not eradicate the mistletoe plant, since the parasite may still continue to slowly grow within the host, itis notan
entirely fruitless measure. Removal of mistletoe shoots every couple of years at least reduces the amount of
mistletoe seed inoculum for that tree and neighboring trees; it reduces some of the para: (iic “drain” on the host
branch; and because of the lack of berries, it reduces the attractiveness of the tree to birds. For seriously infested
sites, one should consider the removat of heavily infected trees, and replacement witl: tree species which are not
hosts to the particular mistletoe species present.
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DODDER
Cuscuta spp.

Dodder (Cuscuta spp.) is a parasitic plant with tough, curling, leafless, string-like stems which twine
around its host plant. There are many descriptive common names for dodder, such as ”strangleweed,”
“goldthread,” “pull-down,” “devil’s hair,” and “hellbind,” just to name a few. From a distance dodder plants
look like masses of yellow to orange string tangled in a plant. Worldwide, there are at least 170 species of dodder,
most of which occur in North and South America, although dodder species are reported on all seven continents.
Damage from dodder comesboth in the physical damage it does toits host stunting and weakening of thehost
plants, reduced stand density, poor flower and seed set, or even mortality——as well as the economic damage
from the rejection of seed lots for export due to dodder contamination. Clover seed production in Europe came
to a complete halt early in the twentieth century due to problems brought on by dodder. Here in California, 86%
of San Joaquin County’s 1951 seed lots grown for export certification were rejected that year because of dodder
contamination.

Some species of dodder show a preference for a very narrow range of hosts. Other species can parasitize
a wide range of plants. There are documented instances of land being cleared for agricultural use which had
formerly been wooded or populated by native vegetation infested with dodder, only to result in massive dodder
epidemics in the new agricultural crop. Most dodder species commonly found attacking weeds along the sides
of roads are usually harmless to nearby agricultural crops. Nonetheless, it is a good idea to have such species
identified to be certain. Some of the most important economic crops in California that are parasitized by dodder
are alfalfa and clover, as well as sugar beets, tomatoes, onions and asparagus. Fortunately, certain plants are less
susceptible to parasitism by dodder, such as small grains. One species of dodder, Cuscuta pentagona, has been
successfully grown as an autotroph on sterile agar medium.

After the dodder seed germinates, the seedling forms a small leafless stem that twines around until it
strikesa host plant. Some dodders will grab onto any host temporarily until they can locate a preferred host. Once
the dodder stem locates a susceptible host, it tightly encircles the stem of the host plant and sinks peg-like
“haustoria” into the host stem that act like “roots,” parasitizing the host’s food and water supply. Not
uncommonly, hypertrophy (swellings) develop at the point of haustorial attachment. By this time the rudimen-
tary root of the dodder plant withers and dies, severing all contact with the ground, and the parasite lives entirely
at the expense of the host to which it has become attached. From there, the dodder plant continues to grow and
contact surrounding plants as well. Documented cases of a single dodder seedling eventually covering 10 to 15
square feet are not uncommon. If a germinated dodder seedling fails to contact a susceptible host within about
amonth, itsimply dies. When ahost plant dies, so does the dodder, but usually not until it has managed to flower,
fruit, and drop seed on the soil. Amazingly, some dodder plants do not even require a living host on which to
complete their life cycle, i.e. to bring their seeds to maturity. If the dodder is just past its flowering stage when
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the host crop is cut, it can finish the maturation process of its seeds even on the cut hay! In addition, dodder seed
which has only achieved “half-maturity” can still germinate as readily as fully matured seed! A single dodder
plant is capable of producing up to 3,000 seed. If the crop plants can be cut before the dodder’s flowering stage,
there is much less chance of the dodder producing viable seed.

There are anumber of ways to spread dodder. Contamination of seed lots is probably the most common
means, particularly in the cases of clover and alfalfa seeds which look similar and weigh the same as dodder seed.
But dodder can also be moved as stem fragments as well as seed in infested hay, contaminated farm machinery
and implements, irrigation water, grazing animals, and in animal manures which have not been adequately
composted. In temperate areas, as well as in some colder climates, the dodder plants can also over-winter on as
short pieces of dodderstems attached to perennial hosts. Even the internal haustorial tissue can successfully over-
winter in dodder-induced galls of host tissue.

The hard dodder seeds can remain dormant in soil for many years. Records of seed viability lasting ten
years under field conditions are documented. Only a small percentage of the seeds germinate in any one year.
Consequently, once a tield is infested with dodder seed, it will be present for many years to come. Some dodder
seeds have been observed to germinate at soil depths of up to ten centimeters; more commonly, in the case of the
common alfalfa “field dodder” (Cuscuta pentagona) for example, the majority of the seeds germinate and emerge
from soil depths of about three centimeters or less.

Some dodders contain small amounts of chlorophyll. Consequently, some photosynthesis may occur
during the seedling stage, but even this rapidly diminishes as the plants become more parasitic, extracting their
food, inorganic salts and water from their hosts.

The most effective control against dodder is, of course, preventing its introduction, particularly via
contaminated seed. Seed processors go to great efforts to cleanse alfalfa seed lots of dodder seed using various
methods. In addition, constant survey should be made for dodder patches so that they can be eliminated early,
preferably before the flowering stage. Spot killing of the dodder plants along with their hosts using herbicides
or burning is one approach. Mowing down host plants before the dodder has a chance to flower, and rotating with
non-host crops are other, although more temporary, solutions. It is important to promptly detect and prevent
“bridging” of dodder plants from one row of a host crop to adjacent rows in commercial fields planted to a single
crop. Controlling weeds that also serve as hosts of the same dodder is important for the same reason. Of course,
in the case of infected woody perennials, one can simply prune out the infected branches and destroy them aiong
with the dodder. And lastly, although no “ideal” material is available yet, both chemical and biological cortrols
for dodder are currently under investigation.
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BROOMRAPES
Orobanche spp.

The broomrapes are annual flowering plants that parasitize the roots of other plants. The role of
broomrapes as parasites has been recognized since the second century BC. Broomrapes lack roots of their own,
as well as chlorophyll. Consequently, water and food are taken from a host plant by way of attachment to the
host’s root system. Broomrapes are erect, yellowish plants with scaly or hairy stems and fleshy underground
parts. Flowers of broomrape plants occur in spikes on the upper part of the plant. Where native, the morphology
of broomrapes is highly variable. This variability is much less pronounced where the broomrape has been
introduced. Unquestionably, the most notorious genus of root parasites in California is Orobanche, the true
broomrapes. Even the meaning of the Greek name “Orobanche” is ominous sounding “vetch strangler.”
Orobanche is a very large genus that includes several California natives. In California, broomrapes affect a wide
variety of native and introduced host plants, including many ornamentals and a number of significant
agricultural crops such as lettuce, tomatoes, various legumes and crucifers.

- One of the most striking features of broomrapes is their tremendous seed production, which is the secret
of their amazing spread and survival. One Orobanche ramosa plant, e.g., may produce as many as fifty thousand
of the tiny seeds that germinate only in the presence of the roots of a susceptible host plant. They can lie dormant
in a field for more than a decade where they wait to come in contact with roots of a susceptible host. Meanwhile,
the seeds are easily carried throughout a field, or from field to field, via irrigation water or farm equipment. Since
numerous broomrape plants may be attached to the roots of a single host, the capacity for seed production is
astronomical. In the 1960’s, California’s tomato growing area experienced an epidemic of branched broomrape,
Orobanche ramosa. Reports of as many as fifty broomrape plants on a single tomato plant were not uncommon.
Thus, literally millions of the tiny, long-lasting broomrape seeds could be produced from a single infected tomato

plant.

It is believed that branched broomrape, Orobanche ramosa, was accidently introduced into North America
from China in the late 1800’s with hemp seed (Cannabis sativa), that was being grown as a fiber crop at the time.
In 1929 branched broomrape was found in a California tomato field in Alameda County. From there it spread to
several thousand acres, presumably via flooding, irrigation, and farm equipment. In 1959-1960 two more
infestations of branched broomrape were found in California’s San Joaquin Delta area, that were well established
by the time they were discovered. Probably not by coincidence, early CDFA records indicate that at least one
farmer was attempting to grow hemp commercially in the Delta in the early 1900’s.

The branched broomrape outbreak of the 1960’s resulted in widespread stunting of tomato planfs and
serious tomato yield reductions. Numerous scientific studies were conducted that dealt with life cycles, host
ranges, and control strategies. Fumigation was carried outinsome fields. Surveys conducted at the time revealed
that the introduced pathogen had a host range of at least forty different hosts in California. More recently (1984),
K.R. Langdon of the Florida Department of Agriculture and Consumer Services compiled a list of over sixty hosts
of branched broomrape. Since tomatoes were one of the most important vegetable crops in California, a
“branched broomrape eradication project” that involved the University of California, USDA, and the California
Department of Food and Agriculture was undertaken to eradicate this pest. The project was carried on for several
years, but ultimately was abandoned in the late 1970’s due to lack of funding. Currently, because of careful
cultural practices as well as changes in crop selection, branched broomrape is neither widespread nor a
particularly serious problem in California agriculture.

Actually, California has experienced not one, but two “broomrape scares” this century. In the late 1950’s
“Cooper’s broomrape,” Orobanche cooperi, a native of the Southern California desert, was discovered to be
infecting tomato transplants in the Coachella Valley. These transplants were being grown for planting
commercial tomato fields in various locations throughout the state. The panic quickly subsided, however, when
it was found through careful field experimentation that this broomrape was relatively limited in its range to
California’s hot desert areas, and was unable to effectively germinate, infect, grow, and reproduce in the cooler,
commercial tomato growing areas of the state.

Economic control of broomrapes consists primarily of spot treatment of infected plants (rouging infected
plants), prevention (using clean, pathogen-free crop seed), cultural techniques (deep plowing, rotation), and
through regulatory action such as quarantines, harvesting restrictions, detection survey, and seed certification.
Fumigation has been shown to be effective, but is an expensive option. Some biocontrols (using pathogens and
insects to control the parasite) have shown promise, but need further study and development.

In addition to Orobanche, several other genera of plants in California, including some with chlorophyll,
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are considered root parasites of other plants. For example, in the plant family Scrophulariaceae, the genera
Castilleja, Pedicularis, and (some) Orthocarpus, although green, are considered to be at least partially parasitic on
roots of other plants. The genera Pilostyles, Pholisma, Ammobroma, and Boschniakia, like Orobanche, are examples
of other California plants without chlorophyll that live exclusively as parasites on the roots of other plants.
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